XXVI. The Bakerian lecture. An account of some new analytical researches on the nature of certain bodies, particularly the alkalies, phosphorus, sulphur, carbonaceous matter, and the acids hitherto undecomposed ; with some general observations on chemical theory by Davy, Humphry
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=tphm12
Download by: [University of California, San Diego] Date: 28 June 2016, At: 16:25
Philosophical Magazine Series 1
ISSN: 1941-5796 (Print) 1941-580X (Online) Journal homepage: http://www.tandfonline.com/loi/tphm12
XXVI. The Bakerian lecture. An account of some
new analytical researches on the nature of certain
bodies, particularly the alkalies, phosphorus,
sulphur, carbonaceous matter, and the acids
hitherto undecomposed; with some general
observations on chemical theory
Humphry Davy Esq. Sec. R.S. F.R.S. Edin. M.R.I.A.
To cite this article: Humphry Davy Esq. Sec. R.S. F.R.S. Edin. M.R.I.A. (1809) XXVI. The Bakerian
lecture. An account of some new analytical researches on the nature of certain bodies,
particularly the alkalies, phosphorus, sulphur, carbonaceous matter, and the acids hitherto
undecomposed; with some general observations on chemical theory , Philosophical Magazine
Series 1, 34:137, 181-190, DOI: 10.1080/14786440908562946
To link to this article:  http://dx.doi.org/10.1080/14786440908562946
Published online: 18 May 2009.
Submit your article to this journal 
Article views: 2
View related articles 
On some mew analytical Researches. I81 
of" various thickness: subsequent experiments, however~ 
proved that the slaty: sHlistus of RouIe, in the environs of 
Cherbourg, is preferable, and that good mortar, may be 
rhade with the fi~rru~inous schist of~Haineville, which is 
inferior, however, to the two former. 
After having multiplied and varied his experiments in 
silch a manner as to present posiiive resuhs, M. Lc.pere, 
ill conjunction with the committee of engineers appointed 
to examine his experiments, draws the following conclu- 
sions : 
Ist. That the schist of Cherbourg, when strongly cal- 
cined and pulverised, forms an excellent mortar ~hen. 
mixed with sour lime. 
2dly. That in order to g~ve precisely the same properties 
to schist which are possessed by puzz~lano and tcrrass, the 
former must be calcined in a reverberating~ instead of a 
lime, furnace. 
XXVI. The Bakerian Lecture. ~4n Accounl of some ~eu., 
analylical Researches on the Nalure of certain Bodles, 
particutarl~.l the Alkalies, Phosphorus, Sulphur, Car- 
bonaceous Matter, and the Acids hitherto undecomDosed ; 
with some general Observalions on Chemical Theory. By 
HvMP~RY DAv~b Esq, Sec. R .S ,  F.R.S. Edin.j and 
M.R.LA, 
[Concluded from p. 124.] 
VIII. Analytical Experiments on Muri~tic Acid. 
I m~vE made a greater number of experiments upon this 
~ubstance, than upon an,,' of the other subjects of research 
that have been mentioned ; it wi!l be impossible to give any 
more than a general view of them within the limits of the 
Bakerian lecture. 
Ilesearches carried on some years ago, and which are 
detailed in the Journals of the tloya| lnstitmion, showed 
~hat here were little hopes of decomposing muriatic acid, 
i/:l!~ts common fi~rm, by Vohaie electricity. When aqueous 
solution of muriatic acid is acted upon, the water ~ilone is 
decomposed ; and the Vohaic eleetrization of the gas affords 
no indications of its decomposition ; and merely seems to 
show, that this elastic fluid contains much more water thin1 
has been usually suspected. 
I have already laid before the Soeiely, an account of som~ 
experiments made on the action of potassium on muriatic 
M ~ acid. 
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18-2 On some new analytical Researches 
acid. I bare since carried on the same processes on a larger 
scale, but with precisely similar results. 
When potassium is introduced into muriatie acid gas~ 
procured from muriale of ammonia nd concentrated sul- 
phuric acid, and freed from as much moisture as muriate 
of lime is capable of attracting from ib it immediately be- 
comes covered x~ith a white crust, it heats spontaneously~ 
and by the assistance of a lamp, acquires in some parts the 
temperature of ignition, but does not inflame. When the 
potassium and the gas are in proper proportions, they both 
entirely disappear; a white salt is fbrmed~ and a quantity 
of pure hydrogen gas evolved, which equals about one- 
third of the original volume of the gas. 
By eight grains of potassium employed in this way, i 
effected the absorption of nearly twenty-two cubical inches 
of muriatie Acid gas; and.the quantity of hydrogen gas 
produced was equal to more than eight cubical inches. 
The correspondence b tween the quantity of hydrogel~ 
generated in cases of this kind, and by the action of potas- 
sium upon water, combined with the effects of ignited char- 
coal upon muriatic acid gas, by which a quantity of in- 
flammable gas is produced equal to more than one-third of 
its volume, seemed to show, that the phmnomena merely 
depended upon moisture combined with the muriatic acid 
gas ~. 
To determine tbis point wittl more certa;nty howewr~ 
and to ascertain whether or no the appearance of the hy- 
drogen was wholly unconnected with the decomposition of
the acid, I made two comparative xperiments on the 
quantity of mnriate of silver, furnished by two equal quan- 
tities of muriatic acid, one of which had been converted 
into muria~e of potash by the action of" potassium, and the 
other of which had been absorbed by water; every care was 
taken to avoid sources of error ; and it was found that there 
was no notable difference in the weight of the results. 
There was no proof then, that the muriatic acid had becrt 
decompounded in these experiments ; and there was every 
reason to consider it as containing in its common a6rifor~[il ' 
ttate, at least one-third of its weight of water; and thi~ 
'~ When the Voltaic spark is taken eont;nuously, by means of points of 
d~arcoal in muriatic acid gas over mercury, muriate of mercury is rapidly 
formed, a volume of inflammable gas, equal to one-third of the Original 
volume of the muriatic acid gas, appears. The acid gas enters into eombina. 
t~on. with the oxide of mercury, so that water enough is present in the ex- 
periment to form oxide sufficieat o absorb the whole of the acid. 
conclusior~ 
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on the 2~ture ~f certain Bodies. 163 
conclusion we shall find warranted by facts, which are im- 
mediately to fi)llow. 
I now made a nmnber of experiments, with the hopes 
of obtaining the rnufiatic acid free from water. 
I first heated to whiteness, in a well luted porcelain re- 
tort, a mixture of dry sulphate of iron, and rnuriate of lime 
~,hich had been previously ignited ; hut a few cubic inches 
of gas only were obtained, though the mixture was in the 
quantity of several ounces ; and this gas contained sulphu- 
reous acid. I heated ry muriate of lime, mixed both with 
phosphoric glass and dm boracic acid, in tubes of porce- 
lain, and of iron, 'and employed the blast of an excellent 
tbrge; hut bv neither of these methods was any gas o1~ 
tained, though when a little moisture was added to-the 
mixtm'es, muriatic acid was developed in such q.uantitiesj 
as ahnost o produce xplosions. 
The fuming niuriate of tin, the liquor of Libavius, is 
known to contain dry mnriatic acid. I attempted to sepa- 
rate the acid from this substance, by distilling it with sul- 
phur and with phosphorus; but without success. I ob- 
tained only triple compounds, in physical characters, ome- 
thing like the solutions of phosphorus, and sulphur in oil~ 
which were non-condut:tors of electricity, which did not 
redden dry litmus paper, and whiqh evolved nmriatic acid 
gas with great violence, heat, and ebullition on the contact 
of water. 
I distilled mlxtnres of corrosive sublimate and sulphur, 
and of calomel and sulphur; when these were used in their 
common states, muriatic acid gas was evolved ; but when 
they were dried by a gentle heat, the quantity was exceed- 
ingly diminished, and the tittle gas that was generated ~ave 
hydrogen by the action of potassimn. During the dist~lla., 
tion of corrosive sublimate and sulphur, a very small quan- 
tity of a limpid fluid passed over. When examined by 
transmitted light, it appeared yellowish green. It emitted 
fumes of munatm acid, did not redden dry litmus paper, 
and deposited sulphur by the action of water. I am mo 
clined to consider it as a modification of the st~bstanee dis- 
covered by Dr. Thomson, in his experiments on the action 
of oxymuriatic acid on sulphur. 
MM. Gay Lu~sae and Thenard ~ have mentioned, that 
they endeavoured toprocure dry muriatie acid by distitlit N
a mixture of calomel and phosphorus, and that they ob- 
tained a fluid which they consider as a compound of ran- 
The 1VIoniteur before quoted, 
M 4 riati2 
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1 ~ On some new analytical Researches 
riatie acid, phosphorus, and oxygen. In distilling corrosive 
sublimate With phosphorus, I had a similar result, and r 
obtained the substance in much larger quantities, titan by 
the distillation of phosphorus with calomel° 
As oxymuriatie acid is slightly soluble in water, there 
was reason to suppose, reciwoealty that water must be 
slightly soluble in this gas ; I endeavoured there[ore to prq- 
Oare dry muriatic acid, by absorbing the oxygen from 
oxymuriatic acid gas by substances, which when oxy- 
genated produce compounds possessing a strong affinity for 
x~'ater. Phosphorus, it is well known, burns in oxymu- 
riatic acid gas; though ~be results of this combustion, t 
bdlieve, have never been minutely examined, With the 
hopes of .°r°curing. muriatie, acid g'as, free from moisture,. I 
made the experiment. I introduced phosphorus into a re- 
ceiver having a stop.-coek, which had been exhalasted, and 
admitted oxymunaue acid gas. As soon as the retort was 
full, the phosphorus entered into eombustion, throwing 
forth pale whi, te flames. A white sublimate collected in the 
top of the retort, aud a fluid as limpid as water, trickled 
dowct the sides of the neck. The gas seemed to be entirely 
absorbed, for when th~ stop-cock was opened, a fresh 
~ uantity of oxymuriatie reid, r~early as much as would have tied the retort, entered. 
The same ph~enomenqn of inflammation again took place, 
with similar results. Oxymuriatie acid gas was admitted till 
the whole of the phosphorus was consumed. 
Minute experiments proved, that no gaseous muriatic 
~id had been evolved in thi~ operation, and the muriatie 
acid was consequently to be looked for either in the white 
sublimate, or in the fl~aid which had ibrmed in the neck of 
the retort. 
The sublimate was in large portions, the fluid only in the 
quantity of a f~w drops. I collected by differerrt processesj 
sufficient of both for examination. 
The st~blimate emitted fumes of muriatic acid when ex- 
posed to air. When brought in contact with water, it 
evol~-ed moriatie acid gas, and left phosphoric acid, aad 
rnuriatie acid, dissolved itr the water. It was-a non-con- 
ductor of electricity, and did not burn when heated ; but 
sublimed when its tern erature was nbout that of boilin P . . . .  g 
water, leaving t~ot the sh~test  restduum. I am mehneff 
to regard it as a combination of phosphoric and muriatie 
acid in their dry states. 
The fluid was of a pale greenish yellow tint, and very 
limpid i when exposed to air~ it rapidly disappea~edj emit- 
ting 
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on the Nature of certain Bodies. I85 
tlng dense white fi~mes which had a strong smell differing 
a little from that of muriatie acid. 
It reddened litmus paper in its common state, but had no 
effect upon litmus paper which had been well dried, and 
which was immediately dipped into it. It was a non-con- 
doctor of electricity. It heated when mixed with water~ 
and evolved muriatic acid gas. I consider it as a com- 
pound of phosphorous acidj and muriatic acid, both free 
from water *. 
Having ihiled in obtaining uncombined muriatic acid irt 
this way, I performed a similar process with sulphur, but 
I was unable to cause it to inflame in oxymuriatic acid gas. 
When it was heated in it, it produced an orange-eoloured 
liquid, and yellow fumes passed into the neck of the retort, 
which condensed into a greenish-yellow fluid. By repeat- 
edly passing oxymuriatie acid through this fluid, anddi-  
stilling it several times in the gas, I rendered it of a bright 
olive-eolour, and in this case it seemed to be a compound 
of dry sulphuric and muriatic acid, holding in solution a 
very little sulphur. When it was heated in contact with 
sulphur, it rapidly dissolved it, and then became of a bright 
red colour, and when saturated with sulphur, of a pale 
golden eolour]'. No permanent agriform fluid was evolved 
in any of these operations, and no muriatic gas appeared~ 
unless moisture was introduced. 
.As there seemed little chance of procuring uncombined 
muriatic acid, it was desirable to ascertain what would be 
the effects of potassium upon it in these singular com- 
pounds. 
When potassium was introduced into the fluid, generated 
by the action of phosphorus on corrosive sublimate, at first 
it slightly effervesced, from the action of the liquid on the 
moist crust of potash surrounding it ; but the metal soon 
appeared perfectly splendid, and swimming on the surface. 
I attempted to fuse it by heating the fluid, but it entered 
into ebullition at a temperature b low that of the fusion ot" 
the potassium ; indeed the mere heat of the hand was suffi- 
cient for the effect. On examining the potassium, I found 
*~ I attempted to obtain dry murlatic acid likewise from the phosphuret- 
ted muriatic acid of MM. Gay Lussac dud ~'henard, by distilling it in re- 
torts comaining oxygen gas, and oxymm'iatic acid gas. In the first case, tl~e 
retort was shattere~l by the combustion of the phosphorus, with a viole~ 
explosion. In the second, compounds, imilar to those described above, 
wcre formed. 
q- All these substances seem to be of the same nature as the singular com- 
pound, the sulphuretted muriati¢ acid, discovered b~" Dr. Thomson, oticed 
before. 
that 
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186 On some ~tew ~alytlcal Researc~e~ 
that it was combined at the surface with phosphorus, and 
gave phosphuretted hydrogen by its operation upon water. 
I endeavoured, by repeatedly distilling the fluid from po- 
tassium in a close vessel, to free it from phosphorus, and 
in this way I succeeded in depriving it of a considerable 
quantity of this substance. 
I introduced ten or twelve drops of the liquid, which had 
been thus treated, imo a small prate glass retort, contain- 
ing six grains of potassium ; the retort was exhausted after 
having been twice filled with hydrogen, the |iquid was made ~ 
to  boil, and the retort kept warm tilt the whole had dis- 
appeared as elastic vapour. The potassium was fllen heated 
by the point of a spirit lamp ; it had scarcely melted, when 
it burst into a most brilliant flame, as splefidid as that of 
phosphorus in oxygen gas, and the retort was destroyed by 
the rapidity of combustion. 
In other trials made upon smaller quantities after variouq 
failures, I was at last able to obtain the results ; there was 
no proof of the evolution of any permanent elastic fluid 
during the operation. A solid mass remained of a greenish 
colour at he surface, bitt dark gray in the interio~r. It was 
extremely infla~mmable, and often burnt spontaneously 
when exposed to air ; when throwt~ upon water, it produced 
a violent explosion, with a smell like that of phosphuretted 
hydrogen. In the residuum of its combustion there was 
found muriate of potash, and phosphate of potash. 
I endeavoured to perform this experiment in an iron ttrbe, 
hoping that  if the muriatic acid was decomposed in the 
process, its inflammable element, potassium and phospho- 
rus, might be separated from each other by a high degree 
of heat ; but in the first part of the operation the action 
was so intense, as to produce adestruction of the apparatus, 
and the stop-cock was separated from the tube with a loud 
detonation. 
I heated potassium in the vapour of the eompoun~ of 
muriatic and phosphoric acid ; but in this case the in- 
flammation was still more intense, and in all the experi- 
ments that I have hitherto tried, the glass vessels have been ~ 
either fused or broken ; the solid residuum has however ap- 
peared to be of the same kind as that I have just described. 
The results of the op.eration of the su~phuretted com- 
pounds containing murlatic acid free from water upon po- 
tassium~ are still more extraordinary than those of the phos- 
phurettdd compounds. 
When a piece of potassium is introduced into the suh- 
stance that distils over dining the action of heated sulphur 
upon 
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on the Nature of certain Bodies. 187 
upon ox~'muriatie acid, it at first produces aslight efferves- 
cence, and if the vohimeof the potassium considerably ex- 
ceeds that of the liquid, it soon explodes with a violent re- 
port, alad a most intense light. 
I have endeavoured to c lteet he results of this opera- 
tion, by causing the explosion to take place in large ex- 
hausted plate glass retorts ; but, except in a ease in which I 
used only about a quarter of a grain, I never succeeded. 
Generally the retort, though connected with the air pump 
at the time, was broken into atoms; and the explosion 
produced bv a grain of potassium, and an equal quantity of 
the fluid, lads appeared to me considerably ouder than that 
of a musket. 
In the ease in which I succeeded in exploding a quarter 
of a grain, it was not possible for me to ascertain i f  any 
gaseous matter was evolved; but a solid compound w'a~ 
formed of a very deep gray tint, which burnt, throwing off 
bright scintillations, when gently heated, which inflamed 
when touched with water, and gave most brilliant sparks~ 
like those thrown off by iron in oxygen gas. 
Its properties certainly differed from those of any com- 
pound of sulphur and potassimn that I have seen : whether 
it contains the muriatie basis must however be still a mat- 
ter of inquiry. 
There is, however, much reason for supposing, that {v~ 
the singuJar phtenomena of inflammation and detonation 
that have been described, the muriatic acid cannot be en- 
tirely passive: and it does not seem unfair to inferi that 
the transfer of its oxygen and the production of a noveI 
substance, are connected with such effects, and that the 
highly inflammable nature of the new compounds, partly 
depends upon this circumstance. I am still pursuing the 
inquiry, and I shall not fail immediately to eommumeate 
to the Society, such results as may appear to me worthy of 
their attention. 
IX, Some general Observations, with .Experiments. 
.An experiment has been lately published, which appeared 
~o immediately connected with the discussion entered into 
in the second section of this Paper, that I repeated it with 
much earnestness. 
In Mr. Nicholson's Journal for December, Dr. Wood- 
house has given an account of a process, in which the ac- 
tion of water caused the inflammation of a mixture of four 
parts of charcoal and one of the pearlash that had been 
strongly 
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1SS On some new analytical Researches 
strongly ignited together, and the emission of ammonia 
from them. I thought it possibie, that in this ease a sub- 
stance m~ht  be formed similar to the residt~um described 
in page 487 (Philosophical Magazine, x, ol. xxxiii,) ; but by 
cooling the mixture out of the contact of nitrogen, I tbund 
that no ammonia was formed; and this substance evi- 
dently owed its existence to the absorption of atmospherieal 
air by the charcoal*. 
The experiments hat i have detailed on the adds, offer 
some new views with respe, t to the nature of acidity. That 
a compound of muriatic acid with oxide of tin or phospho- 
rus should redden vegetable blues, might be ascribed to a 
species of neutralization, by the oxideor inflammable body; 
but the same reasoning will not apply to the dry compounds 
which eontairx acid matter only, and which are precisely 
similar as to this quality. Let a piece of dry and warm 
litmus paper be moistened with the compound of muriatic 
and phosphorous acid, it perfectly retains its eolour. Let it 
then be p!aeed upon a piece of moistened litmus paper, it 
instantly becomes of a bright red, heats and develop~ mt~- 
riatie acid gas. 
All the fluid aelds that contain water are excellent eono 
ductors of electricity, in the class called that of imperfect 
conductors ; but the compounds to which I have just al- 
luded, are non-conductors in the same degree as oils, with 
which they are perfectly miscible. When ] first examined 
muriatie acid, in its combinations free from moisture, I 
had great hopes of decomposing them by electricity ; but 
there was no action without contact of the wires, and tho 
spark seemed to separate no one of their constituents, but 
only to render them gaseous. The circumstance likewise 
applies to the boracic acid, which is a good conductor as 
long as it contains water; but which~ when freed from 
water and made fluid by heat, is then a non-conductor. 
Potash or pearlash is easily decomposed by the combined attractions of
charcoal and iron ; but it is not decomposable b)~ charcoal, or, when per* 
feetly dry, by iron abne. Two eombmtible bodies eem to be required by 
their combined affinities for the effect ; thus in the experiment witf~ the gun 
barrel, iron and hydrogen are concerned. I consider Homberg's pyro- 
phorus as a triple compound of potassium, sulphur, and charcoal; and it, 
this ancient process, the potash is probably decomposed by two affinities. 
The substance is perfectly imitated by heating together ten parts of char- 
coal, two of potassium, and one of sulphur. 
When I first showed the production of potassium to Dr. Wollaston in Oc- 
tober 1807, he stated, that this new fact induced him to conceive that th¢ 
action of potash upon platina, was owing to the formation of potassium, and 
proposed it, as a matter of research, whether the alkali might not be de- 
composed by the joint action of platiaa nd charcoal. 
The 
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on the Nature of certain Bodies. I a9 
The alkalies and the earthy compounds, and the ox]des~ 
as dry as we can obtain them~ though non-conductors when 
solid, are, on the contrary~ all conductors when rendered 
fluid by heat. 
When muriatie acid, existing in combination with phos- 
phorus or phosphoric acid, is rendered gaseous by the ae. 
tion of water, the quantity of this fluid that disappears, at 
leas, equals from one-third to two-fifths of the weight of 
th~ ~ . c~d gas produced ; a circumstance that agrees with the 
im!;t Jtio~s given by the action of potassium. 
I attempted to procure a compound of dry muriatic and 
carbomc acids, hoping that it might be gaseous, and that 
the t',,o acids might he dt, c,m,posable at the same time by 
potassium. The process that I employed was by passing 
corrc~sive sublimate in vapour through charcoal )gnited to 
whiteness; but [ obtained a very small quant!tyof gas, 
whmh seemed to be a mixture of common muriaue acid g~ 
and carbonic acid gas ; a very minute portion, of. running 
mt.rcury only was obtained, "by a long conunuatmn of the 
process ; and the sliaht decompo:,ition that did take ptacej 
I am inclined to attribute to the production of water, by 
the action of the hydrogen of the charcoal upon the oxygen 
of the oxide of mercury ~. 
In m~xing muriatie acid gas with carbonic acid, or oxy- 
gen, or hydrogen, the gases being in their common states, 
as to moisture, there was always a cloudiness produced ; 
doubtless owing to the attraction of their water to form 
liquid muriatic acid. 
On fluoric acid gas no such effect was occasioned. This 
fact, at first view, might be supposed to show, that he 
hydrogen evoh, ed bvo the action of potassium upon fluorie 
acid gas, is owing to water in actual combination, with it, 
like that in muriatic acid gas, and whmh may he essential 
to its elastic state ; hut it is more probable, from the small- 
ness of the quantity, and from the difference of the quan- 
tity in different cases, that the moisture is merely in that 
state of diffnsion or solution in which it exists in gases in 
general, though from the disposition of water to be depo- 
sited in this acid gas in the- tbrm of an acid solution, 
it must he either less in quantity, or in a less free state, so 
These facts and the other facts of the same kind, explain the d!ffieutty 
~ f the decomposition f the metallic muriates in common processes of metal- urgf. They likewise-explain other ph~enomena in the ageneie~ ofmuriatic 
salts. In all cases when a muriatie satt is decomposed by an acid, and mu- 
l'iatic acid gas set free, there appears to be a double affinity, that of the acid 
for the basis, and of the muriatic acid for water ; pure murlatie acid do~ 
not seem capable of being dispIaeed by any other acid. 
a~ 
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190 On the Causes which have operated 
as to require for its exhibition much more delicate hygro- 
metrical tests, 
The facts advanced in this lecture, afford no "new argu- 
ments in favour of an idea to which I referred in my "fast 
communication to the Society, that of hydrogen being a 
common principle in all inflammable bodies ; and except in 
instances which are still under investigation, and concern- 
ing which no precise conclusions can as yet be drawn, the 
generalization f Lavoisier happily applies to the explana- 
tion of all the new ph~enomena. 
In proportion as progress is made towards the knowledge 
of pure combustible bases, so in proportion is the number 
of metallic substances increased ; and it is probable that 
sulphur and pho~phorus,L could they be perfectly deprived 
of oxygen, would belong to this class of bodies. Possibly 
their pure elementary matter may be procured by distilla- 
tion, at ~l high heat, from metallic alloys, in which they 
have been acted upon by sodium or potassium. I hope soon 
to be able to try this experiment. 
As our inquiries at present stand, the great general di- 
vision of natural bodies is into matter which is, or may be 
supposed to be, metallic., and oxygen ; but till the problem 
concerning the nature of nitrogen is fully solved, all syste- 
matic arrangements made upon this idea. must be regarded 
as premature, 
Explanation of the Figures, 
Fig. I. The retort of plate glass for heating potassium 
in gases. 
Fig. e, The tray of platina for receiving the poIasslum. 
Fig. s. The plati/~a tube for receiving the tray in exper~- 
naents of distillation. 
Fig. 4. The apparatus for taking the Voltaic spark irt 
sulphur and phosphorus. 
XXVII. On the Causes which have operated in the Produc- 
tion of Volleys. By Joan CArm, Esq., of Manchester. 
-.-No. III, 
To Mr, Tilloch. 
SIR, IT  was not my intention to have intruded again i to 
your very respectable journal, wherein, indeed, I first inei-_ 
dentally appeared, solely with a view of showing, in oppo- 
sition to some hypothetical notions, that moving water has 
been~ and yet continues to be~ the grea.t and general agent 
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